to using preventative medicines. Owners' understanding varied widely about the importance of 22 preventative medicines for pets, as did their confidence in the safety of prescription products. A 23 good relationship with their veterinary surgeon or practice, seeing adverts on the television about 24 specific diseases, advice from a breeder and having personally seen infected animals appeared to be 25 motivators for owners to use preventative medicines. Concern about adverse events and uncertainty 26 about the necessity of using preventative medicines were barriers. Owners who trusted their 27 veterinary surgeons to advise them on preventative medicine products described little use of 28 alternative information sources when making preventative medicine choices. However, owners who 29 preferred to do their own research described reading online opinions, particular in relation to the 30 safety of preventative medicines, which they found confusing. In contrast, veterinary surgeons 31 described broad confidence in the safety and efficacy of prescription preventative medicines, and 32 described protection of pet health as a strong motivator for their use. Several expressed some 33 concern about being seen to "sell" products, which may present a barrier to their advocacy. 34
Veterinary surgeons were unsure about owners' level of understanding of the necessity of 35 preventative medicines, particularly in relation to vaccinations, and few recalled instigating 36 conversations with owners about product safety. Owner uncertainties about preventative medicine 37 products may not be adequately addressed in the consulting room. This first qualitative study to 38
Introduction

45
Use of vaccines, ecto-and endoparasiticides are widely advocated as part of responsible pet 46 ownership. However, a recent survey conducted on behalf of The People's Dispensary for Sick 47
Evidence-based Veterinary Medicine in practice based research; direct email to practices listed in the 119 Royal College of Veterinary Surgeons' list of practices; and snowball sampling. 120
Interview procedure 121
Owners and veterinary surgeons who expressed an interest in participating were emailed 122 information about the study, and a copy of the consent form. Those willing to be interviewed were 123 asked to supply information relevant to the sampling frame before a date was arranged for the 124 telephone interview. No incentives to participate were provided and repeat interviews were not 125 performed. All interviews were conducted by NR, a veterinary surgeon with qualitative research 126 methods training and extensive research experience in small animal preventative healthcare 127 consultations. At the start of each interview, NR confirmed that the consent form had been read in 128 full and asked whether there were any queries before verbal consent to proceed was granted. 129
Separate semi-structured interview guides (piloted before use and available in Belshaw et al., 2018) 130 were used for owner and veterinary surgeon interviews. All eligible pets taken for a preventative 131 healthcare consultation during the preceding 3 months were discussed with the owners, and 132 preventative healthcare consultations in general were discussed with veterinary surgeons. Pertinent 133 to this study, owners were asked about why they booked their most recent preventative healthcare 134 consultation, what they thought about preventative medicines and what informed those opinions. 135
Veterinary surgeons were asked why preventative healthcare was important, and why owners might 136 book a preventative healthcare consultation. The number of interviewees recruited was initially 137 estimated, but data saturation, as defined below, was used to define the point at which no 138 additional interviewees were needed. 139
Data analysis 140
Interviews were recorded using a Dictaphone with a telephone adapter; recordings were 141 professionally transcribed verbatim. Data analysis was performed by ZB, a veterinary surgeon with 142 training and experience in qualitative research methods. Transcripts were read and checked foraccuracy in tandem with the audio recording. Thematic analysis was performed following the six-144 step plan described by Braun and Clarke (2006) . In brief, this involves reading the transcripts, and 145 iteratively coding and analysing the data to identify and report patterns, or themes. Further details 146 of this process are described in Belshaw et al., (2018c) . Transcripts were coded using the 147 organisational support of nVivo (nVivo v11, QSR). Themes were identified using both inductive and 148 deductive approaches. Data saturation was defined as the point at which no new themes could be 149 identified when analysing additional transcripts. Statistical analysis was not performed, as is 150 standard for qualitative methodologies (Ziebland and McPherson, 2006; Clarke and Braun, 2013) . 151
Results
152
Thirty-one interviews were arranged, but two owners were unable to participate due to unforeseen 153 circumstances on the day of the interview. Twenty-nine telephone interviews were completed, 14 154 with veterinary surgeons and 15 with owners, at which point data saturation had been reached so 155 additional interviewees were not recruited. Full demographic details are described in Belshaw et al. 156 (2018a). The ten female and four male veterinary surgeons had all graduated within the preceding 157 20 years, were from 12 practices, and ranged widely in seniority. Practice types included both 158 corporate and independent, small animal only and mixed, with single and multiple branches, and 159 were located in multiple geographic areas in England, Scotland and Wales. The 15 female pet owners 160 between them owned 19 dogs and three cats which were between six months and 11 years old. The 161 dogs included pets, agility dogs and working gun dogs; the cats lived both indoors and outdoors. 
Owners
173
Owners described different justifications for using, or not using, preventative medicine products. 174
The focus for most decisions was their individual pet; very few discussed preventative medicines in 175 the context of either human health or at a population level. The majority of owners reported using 176 preventative medicine products as advised by their veterinary surgeon; some directly linked this 177 with being a responsible owner. Several discussed the convenience of the pet healthcare plan on 178 which they were enrolled, particularly in relation to text message reminders they received. A good 179 relationship with their veterinary surgeon or practice, seeing adverts on the television about specific 180 diseases, advice from a breeder and having personally seen infected animals appeared to be 181 motivators to use preventative medicine products. 182 The majority of owners who described using alternative information sources appeared concerned 226 that the preventative treatment might pose a threat to their pets' health. Several cited Facebook 227 forums as their main source of information about product necessity, efficacy and safety. However, 228 almost all found it difficult to obtain online information about preventative medicine products that 229 they thought to be reliable, and expressed confusion at the contrasting viewpoints they 230 encountered. Rarely, concerns were expressed in relation to a specific product or to individual pet-231 specific factors, but more commonly owners talked broadly about the overuse of "chemicals" or 232 drug safety in general. Very few discussed any aspect of the likelihood of their pet becoming 233 Rarely, owners' level of concern about the risk of harm was sufficient to prevent them from ever 245 using either specific products or whole categories of preventative medicines. Only one described 246 routinely antibody titre testing rather than vaccinating; a few were unsure what this involved. More 247 commonly, they described adopting strategies that they felt would minimise the risk of treatments 248 about which they had safety concerns, such as reducing the frequency of worming or flea treatment 249 or asking their veterinary surgeon to change the injection site of a vaccine. The source 250 recommending these actions was not clear, but strategies described were similar between owners. 251
It is important to us. I want to
Occasionally, owners' concerns were over-ridden by a necessity to access services such as kennels or 252 dog sitters which required proof of vaccination. 253
And I don't actually flea treat them, like they say, every month or so because to me it's just 254 the least amount of chemicals and stuff that you're putting into them the better. [Owner 15] 255 256
I don't like adding a lot of chemicals to them. You know, er, they go to kennels now and 257 again so they've got to be vaccinated because of that. So that's why I do it…. I think I 258 would…erm, I mean, I've considered titre testing but kennels don't tend to accept that as 259 reasonable or don't seem to so that's another reason...." [Owner 8] 260
Few owners discussed concerns about product efficacy. Again the internet appeared to be the main 261 source of this information, though a few cited personal experience with perceived poorly effective 262 products. Some described confusion arising from reading conflicting opinions online. Interestingly, 263 very few owners said they had discussed any of their concerns with a veterinary surgeon, though 264 several thought it might be useful. Barriers 
Because people aren't as confident and a lot of people will go away and think 'Ah, I should 274 have asked that question but it sounds really silly' and just having that kind of anxiety and 275 thinking I'll look stupid if I ask this. [Owner 12] 276
Veterinary surgeons 277
Veterinary surgeons who gave specific justifications for promoting preventative medicines described 278 protecting pets from disease as a strong personal motivator. Like the owners, necessity was typically 279 discussed at the individual patient rather than a population health level. Very rarely, veterinary 280 surgeons identified protecting owners from infection to be their main motivation for recommending 281 vaccination. Fleas, ticks, lungworm, parvovirus and leptospirosis were the preventable diseases 282 which most veterinary surgeons recalled having treated during their time in practice; this direct 283 experience appeared to be important in their justification to recommend products to prevent these 284 diseases. Benefits of preventing diseases such as distemper, which most veterinary surgeons had 285 never seen, were perhaps less clear and so harder to justify. In contrast to the owners, none of the veterinary surgeons expressed any strong personal concern 293 about the safety of preventative medicine products that they sold, though one alluded to a concern 294 about over-vaccination. Several identified that the flea, worm and tick treatments they stocked were 295 safer than products available from other retailers of these types of products. Most also appeared 296 confident that their products were effective, and that this efficacy was greater than that of 297 competitor products sold by non-veterinary outlets. 298 Veterinary surgeons were unsure about owners' level of understanding of the necessity of 308 preventative medicines, particularly in relation to vaccinations. Several considered that the switch to 309 less frequent core vaccination was positive for some owners. Reminders, habit, trust in veterinary 310 surgeons, drug company adverts, a sense of responsibility and the need to put pets into boardingfacilities were thought by the veterinary surgeons to be more powerful motivators for owners to use 312 preventative medicine products than any clear understanding of their necessity to the pet's health. 313 Interestingly, most veterinary surgeons reflected that they did not instigate discussion with owners 323 about the necessity of preventative medicines after the initial puppy or kitten vaccinations or once 324 they were on a pet healthcare plan. Time pressure, and a tacit assumption that owners would recall 325 explanations about necessity provided many years previously, were reasons given not to go into 326 more detail. None described proactively discussing safety other than the risk of immediate short-327 term adverse events such as sleepiness or a cutaneous swelling after vaccination. However, there 328 was a general consensus that questions from owners about the safety and necessity of vaccination 329 were increasing, particularly amongst owners of older dogs, and that the source of these questions 330 was usually information read on the internet. 331 The relationship between preventative healthcare and profit was a barrier to some veterinary 339 surgeons actively promoting preventative medicines. Whilst a few identified preventative medicines 340 as a legitimate and important source of practice revenue, not all were comfortable with this, 341 particularly if they were not completely sure themselves of their benefits to that owner's pet. 342
They know there are arguments about whether they need boosting and I am glad that we've
It's really difficult to say isn't it? I think a lot of them do it because they know it's what they
Several expressed concern that owners associated "selling" preventative medicines with a profit-343 making agenda, and felt that these owners might trust them less in general if they spent a long time 344 on a sales pitch. Pet healthcare plans appeared to be a major advantage to these veterinary 345 surgeons as they needed to "sell" the plan, not the products, and to do that only once. 346
We really don ' 
Discussion
357
This study suggests that owners' knowledge about the safety and necessity of using preventative 358 medicine products may be poor, and that their trust in, and reliance on, veterinary surgeons toadvise them may vary widely. Veterinary surgeons may be unaware of some owners' degree of 360 concern about product safety, and appear not to routinely discuss the importance of preventative 361 medicine products during consultations, perhaps due to concerns about being seen to be profiting 362 from sales. This mismatch between owners and veterinary surgeons may have a detrimental impact 363 on delivery of preventative medicines, and the importance of good two-way communication is 364 evident. Poor communication may mean that the internet becomes a significant, yet perhaps 365 unhelpful, information source about preventative medicine products for some owners. Whilst pet 366 healthcare plans may be promoting preventative medicine product uptake, strategies to increase 367 discussion between owners and veterinary surgeons about the necessity, safety, efficacy and cost of 368 preventative medicines may be needed to assuage the fears of some owners about their use. medicines appeared particularly important, as it is to mothers of young children making vaccination 374 decisions (Benin et al., 2006) . Given that in both situations people are making decisions on behalf of 375 others, this should not be surprising but suggests much could be learnt from the medical literature 376 on surrogate decision makers. Few studies have looked into the basis of trust in medical decision 377 making and little consideration has been given to the nature of trust in owner-veterinary surgeon 378 relationships. Cohn (2015) drawing on ethnographic studies of diabetic patients suggests that trust 379 may be dependent on the specific situation, rather than being associated with an individual clinician. 380
This was not explored in the current study but provides a fascinating hypothesis for future research. 
